Reduced Smad3 protein expression and altered transforming growth factor-beta1-mediated signaling in cystic fibrosis epithelial cells.
Cystic fibrosis (CF) is a disease characterized by an aggressive inflammatory response in the airways. Given the antiinflammatory properties of transforming growth factor (TGF)-beta1, it was our goal to examine components of TGF-beta1-mediated signaling in both a cultured cell model and a mouse model of CF. A CF-related reduction of protein levels of the TGF-beta1 signaling molecule Smad3 was found in both of these model systems, whereas Smad4 levels were unchanged. Functional effects of reduced Smad3 expression are manifest in our cultured cell model, as reduced basal and TGF-beta1-stimulated levels of luciferase expression using the TGF-beta1-responsive reporter construct 3TP-Lux in the CF-phenotype cells compared with control cells. However, TGF-beta1-stimulated responses using the A3-Luc reporter construct were normal in both cell lines. These results suggest that select TGF-beta1-mediated signaling pathways are impaired in CF epithelial cells. This selective loss of Smad3 protein expression in CF epithelium may also influence inflammatory responses. Our data demonstrate that both CF-phenotype cells lacking Smad3 expression, and A549 cells expressing a dominant-negative Smad3, are unable to support TGF-beta1-mediated inhibition of either the interleukin (IL)-8 or the NOS2 promoter. We conclude that a CF-related reduction in Smad3 protein expression selectively alters TGF- beta1-mediated signaling in CF epithelium, potentially contributing to aggressive inflammatory responses.